Isomerization in presence of water under Ar and air of 1-octen-3-ol, 1-hepten-3-ol and 1-hexen-3-ol canalized by Ru (1) and Ru-M (M = Ni (2), Co (3), Zn (4)) complexes containing the ligand dmoPTA was investigated.
Introduction
Metal complexes are useful catalysts for the isomerization of allylic alcohols under mild reaction conditions. This attractive reaction takes place via an enol-intermediate which irreversibly tautomerizes to a saturated carbonyl (Scheme 1) [1] .
Large efforts have been done in the last years to develop a useful and general process to isomerise allylic alcohols in water [2] [8] .
We also shown that -despite of its lower solubility-the catalytic activity of [RuClCp(PTA) 2 ] in isomerization of allylic alcohols is higher than that of the analogous complexes containing mTPPMS and mPTA (mTPPMS = diphenylphosphinobenzene-3-sulfonic acid Na salt) [9] . split ratio), isothermal at 80 ºC and nitrogen as carrier gas at 1 mL/min.
Catalytic reactivity of the complexes 1-4 in water for the isomerization of 1-octen-3-ol
In a standard experiment, complex 1 (7.8 mg, 9.9 x 10 -3 mmol) and the bimetallic complexes 2-4 (9 mg, 9.9 x 10-3 mmol) were dispersed in 4.5 mL of water with strong stirring before addition of 1-octen-3-ol (180 µL, 1.17 mmol).
Scheme 2. Water soluble piano-stool ruthenium complexes
The resulting mixture was placed into a water bath at 80 ºC controlled by a circulator; this was considered the starting time of the reaction. After the required time, the solution was cooled to room temperature in a water bath and extracted with CHCl 3 (2 x 2 mL).
The chloroform extracts were combined and passed through MgSO 4 and Silica, and analysed by GC. In a Schlenk tube, complex 1 (6 mg, 7.6 x 10 mmol) was added and the reaction mixture was stirred at 70 ºC. After the desired reaction time the resulting solution was cooled to room temperature and analysed as described above.
Conversion of isomerization as a function of 1-octen-3-ol / 1 molar ratio
Complex 1 (6 mg, 7.6 x 10 -3 mmol) was dissolved in a mixture of 1. respectively; ranging from 0.34 to 2.72 M) and the reaction mixture was strongly stirred. After 3 hours the resulting solutions were worked up as described above.
Study of the effect of chloride concentration on the isomerization of 1-octen-3-ol and 1-hepten-3-ol catalysed by 1 at pH 2.75
Isomerization of both allyl alcohols at three different NaCl concentrations were studied by the 
Study of the behaviour 1-4 in water at 70 ºC.
Complexes 1-4 (7 mg; 8. 
Results and discussion

Catalytic activity of 1-4
The catalytic activity of complexes 1 [10] 2-4 [11] (vide supra, Scheme 2) was assessed initially for the isomerisation of 1-octen-3-ol in H 2 O at 70 ºC both under Ar and air atmosphere. The isomerization of 1-octen-3-ol usually is the standard reaction to check the possible catalytic properties of a metal complex for isomerization of allylic alcohols [12] .
As shown in Fig. 1 the catalytic activity of 1 for the isomerization of 1-octen-3-ol is significantly larger than those for the heterodinuclear complexes 2-4. We obtained 3-octanone as exclusive isomerization product for all the experiments.
Under argon the isomerization was not complete in the checked reaction time but under air complex 1 was able to fully isomerize 1-octen-3-ol in 3 h. Isomerization of 1-octen-3-ol was also studied under Ar atmosphere in water-methanol mixtures in which complex 1 and the substrate are both soluble [10] .
The catalytic isomerization of 1-octen-3-ol by 1 was carried out at 70 ºC for 3 h in different mixtures of phosphate buffer/MeOH. In pure methanol the observed conversion at 70 ºC was 28.5 % (Fig. 2) which is significantly lower than the observed conversion in buffer (42.5 %). However, as shown 
Influence of the pH on the isomerization of 1-octen-3-ol catalysed by 1 under Ar
Previous publications on the catalytic isomerization of allyl alcohols in water showed the significant influence of the pH of the medium on the resulting conversion into the corresponding ketone [6, 9] . The isomerization of 1-octen-3-ol catalysed by 1 was studied at pH 6.75 and 2.75 (Fig. 3) . At pH 6.75 a 72.3 % conversion of 1-octen-3-ol was found after 7 h while at pH 2.75 the conversions were 67.2 % at 3 h and 85.0 % at 5 h. The data on Fig. 3 clearly support the influence of the pH on the isomerization of 1-octen-3-ol catalysed by 1.
The effect of the substrate/catalyst concentration ratio on the redox isomerization of 1-octen-3-ol catalysed by 1 at pH 2.75 was also studied (Fig. 4) .
According to Figure 
Influence of the pH on the isomerization of 1-octen-3-ol, 1-hepten-3-ol and 1-hexen-3-ol catalyzed by 1 under Ar
The isomerization of 1-octen-3-ol, 1-hepten-3-ol, 1-hexene-3-ol catalysed by 1 was studied as a function of the pH at the reaction conditions optimized for 1-octen-3-ol (see section 3.2). The conversions determined at 1 h (Fig. 5) show that complex 1 displays a different catalytic activity for each of the three allylic alcohols; similar observations were already made for related complexes [6, 9] . The conversions at 1 h also show significant dependence on the pH.
In acidic solutions, high conversions were determined for 1-hepten-3-ol (78.6 % at pH 1.85) and for 1-hexen-3-ol (99.9 % at pH 2), which strongly decreased with increasing pH. In contrast, the catalytic isomerization of 1-octen-3-ol is moderately dependent on the pH. In acidic solutions [6] . However, the different solubility of the substrates in the catalystcontaining aqueous buffer phase of various pH may also influence the reaction rates.
Catalytic isomerization mechanism.
Our previously published results [6, 9] This mechanistic suggestion was supported, among others, by the experimental results disclosed in [6, 9] on the substitution of the H 2 O ligand by phosphate. Nevertheless, the presence of chloride in the reaction media produced a clear and significant reduction of the isomerization of 1-octen-3-ol and 1-hepten-3-ol catalysed by 1 (Fig. 6 ). 
